"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722530006-6
L ]

Soprotivleniye materialov (dlya tekhnikumov) AID 663 - I
i1zd. 4-e, perer.

of bending, Zhuravskiy's formula, combined bending and torsion,
Buckling, strength under dynamic and variable loads, and fatigue
of metals. The book 1s provided with many practical problems and
their solutions, also with a 'controlling' questioner after each
of the 1l chapters.

No. of References: None

Faclilities: None
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[Machanical engineer's manual; in 6 volumes] Spravochnik mashino-

stroitelia: v shesti tomakh, Izd.2-s, ispr. i dop. Moskva, Gos,

nauchno-tekhn.izd-vo mashinostroit. lit-ry, Vol.4, 1955. 851 p.
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AUTHOR: Kinasoshvili, R, S. (Moscow) SOV/179-59-3-17/45
TITLE: Determination of a Reserve of Elasticity at Non-stationary

Temperature and Tension (Opredeleniye zapasovV prochnosti
pri nestatsionarnoy temperature i nestatsionarnoy
napryazhennosti)

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Mekhanika i mashinostroyeniye, 1959, Nr 3,
pp 126-128 (USSR)

ABSTRACT: A method is described where the reserve of elasticity is
determined for the conditions of unstable loading and
heating. The following characteristics of the material
are investigated: the tension o, temperature t and the
duration T or the number of cycles N. The relationship
is defined by Eq (1) and illustrated in Fig 1, where
a - elasticity and b - stability., It can be seen that
both kinds of curves are similar and, therefore, both the
elasticity and stability can be investigated simultaneously.
As an example, two sets of parameters o,,. t,, T and
Gy t T are illustrated in Fig 2. }he Value T9 for

2' "2
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SOV/179-59-3-17/45
Determination of a Reserve of Elasticity at Non-stationary
Temperature and Tension

elasticity only is found from the formulae

- )
K, = oy /o1

or = czK

U
&) 1
The time T, is determined irom the graph, Fig 2, then
the total time Tc = T2 + T3 is found from the curve
corresponding to t2 and the value of gy is thus
determined. Next, the reserve of elasticity is determined

from the formula
K = 02/02 .

If the curves are not available ,sthen the formulae (2)

and (3) can be used, where the indices m and n and

the constants a and b should be known. The material

can be subjected to an endurance test when the magnitude

of a in the expression (4) is evaluated by experimental
Card 2/3 peans (Ty0 oens Tg and Nyy ... Ng - duration of experiments,
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S0V/179-59-3-17/45
. Determination of a Reserve of Elasticity at Non-stationary
Temperature and Tension

Tx, s Tf and Ni, .o Ng - time or number of cycles

required %or disintegration). Usually a is equal to
one but an:> 1 when the material is subjected to a hard-
ening process; a 1 for a more intense test. Figs 3-6
illustrate the experimental (continuous lines) and
calculated (dashed lines) results. The accuracy of
calculation was 10%.

There are 6 figures.

SUBMITTED: March &, 1959
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(MIRA 13:9)
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- 60, 387 p.
Mbergs 39 3(Strengtzh of materials)
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; PALARVADZE, V.V., inzh.; POFOMAREV; - H.H%3 - inzh.

. H 6- ? J1 '60.
40 no.7:36-3 (4iRL 13:7)

KINASOSHVILI, ReS., prof.
letters to the editor. Vest.mash.

(Mechanical engineering)
(Mochanical drawing)
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ACCESSION NR: AT3012270 8/2572/63/000/20%/0327/0338

AUTHOR: Kinasoshvili, Rs S, (Doctor of technical sciences, professor)

- e i e 0. o et bt ot

TITLE:. Determining the safety factors under unsteady variations of alternating

SOURCE: Raschety* na prochnost!; teoreticheskiye 1 eksperimental'nykye
issledovaniya prochnosti mashinostroitel'nystkh konstruktsiy. Sbornik statey, no. 9
1963, 327-338

TOPIC TAGS: safety factor, alternating stress, unsteady stress variation

ABSTRACT: The author is concerned with refining the methods for deterning encduraxe
factors and equivalent loads for nonstationary variable stresses. He {irst ireats

-w.-Changing of axisymmetric stress cycles t¢ equivalent symmetric ones and studies
endurance under stationary loading. Then he determines the endurance factor under
nonstationary loading and finally discusses equivalent stiresses. The results ob-
tained in a program of testing materials show that, depending on tne properties and
the stress plan, both strengthening and weakening of the muterial are observed.
Orig. art. has: 19 formulas and 6 figures.
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tability and dynamics of aircraft eng
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Mashinostroenie. No.l. 1964. 287 p. (MIRA 18:10)
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KINASTOWSKI, S.

e
et e e

A few words on research methods and results in experimentation. p. 70.

SYIWAN, (Wydzial Nauk Rolnlezych i Lesnych Polskiej Akademii Nauk i Polskie
Towarzystwo Lesne) Warszawa, Poland Vol. 101, no, 8, Aug. 1957

Monthly 1ist of East European Accessions Index (EFAI), IC, Vol. 8, no. 6,
Juns 1959
unclae
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DUDZIK,Z,5 KINASTOWSKI,S.
1
Catalysts containing free 1n1tcals. Pt,1. Bul Chim PAN 11
n0.6:321=324 '63.
1. Department of Crgenic Grialstrys AMicklewicz University,
Poznan. Preserted by JeSusiioce
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bservations on the ecology of larvac of Molanna & ustata (
Some obse

their distribution in an environment.
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Warszawa

December 1956
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GREBECKI, A.; KINASTOWSKI,V.; XUENICKI, L.
Wﬁ"ﬂk{u
So-called peripheral reaction of Paramecium candatum, Fol.biol.
¥arssz. 3 no.2:117-125 1955.

1. Zaklad Biologii Ogolna) Instytutu {m, M., Nenckiego PAN.
Kierownik: Prof. Dr. J. Dembowskl.
(CILIATA,
Paramscium caudatun,
in closed areas

(BEHAVIOR,
sffinity of animals including Paramecium caudatun

to peripheral spaces in closed areas

arfinity to peripheral spaces
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KINASTOWSKI, W.

£
ort on the Session O
gggmittee on Regeneration,
nauki pol no.18:107 pte2

the Enlarged Presidium of the

December 8, 1958, 7@3% probl
159.
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K inBE R, HME.
- SUBJECT USSR / PEYSICS capdp 1V /2 Pa - 1810
AUTBOR KINBER,B.E.
TITLE THe Hatlo between the Receiving and the Dispersing Energy in

Receiving Antennae.
PERIODICAL Rediotechnika, 11, fasc.12, 53=54 (1956)
Igpued: 1 / 1957

In the course of the present work 8 quantitative evaluation of the ratio of
current received and dispersed by 8 receiving antenna is carried out on the
basis of the knowh characteristic features of the antenna, the surface, and the
useful coefficient of the "free" gurface. This evaluation can be carried out
both for a flat and for a space antenna. The suthor bases on the law of the
conservation of energy and obtains the following equation:

P
dispers. | 2 -

P
rec.

™
jn which P denotes the received and disperned output and the coefficient
of the utilization of the free surface. On the occasion of the impinging of
o flat wave with a constant amplitude upon the antenna the maximum of the re-
1ation of the received and of the dispersing energy currents cannot exceed
ONE (i.e.(~~$ 1), i.e. the dispersed output is in all cases greater than
the received output. It must, however, not be assumed that this holds good
in all cases. It is possible to show that, on the occasion of the impinging

RaAPRROMER:FQR RELERSE:! b5t} 06 CARD 2 /2 PA - 1810

CIA-RDP86-
of waves of a complicated structure upon the antenna, tkgozs'g'cil}ggdozg%ﬁﬁooos's"

may be greater than that dispersed by the antenna. The above evaluation
applies only 4o the integral dispersion cro&s gection of the antenna.

INSTITUTIONE
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KIIBER, B. B. and SOLOVEY, L. G.

*Distribution Function of Field Fluctuntion In a Shadow.'
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KINBER, B. Ee

3. E. XIKSER,
antennas with jncreased pain.

E, T. Sharuyeva, Ao I« Medvedev:
Scientific Seusion Devoted to

wInvestigation of two-mirror
#Radio Day",

May 1558, Trudreservizdat, Moscow,

A method has been developed to design
constant amplitude after reflection fron a large mirrore

plane wave with
Peculiarities of the computation of the

9 Seje ob

two-mirror antennas which form &

correspondence betwecn the rays of the

primary and refledted field are analyzed for the case when the contour of the

exit aperture has angular points.
transformation of ray
is analyzed of computing

of a computation of an axisymmetrid mirror with a
preliminary experimental confirmation has ueen

bunches which would satisfy the energy balance.
the mirior cross section and results are presented

The possibility is remarked of an affine

A method

remote emmitter. 4
made of the dependence of the

pattern parameters on the mutual location of the large and small mirrors and

of the emitter.
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KINBER, Bs E.

B. ©. YINBIR, L. V. Model:
antennas.”

"Cress-polari
Scientific Session Devoted LO wRadio Day",

zation characteristic of mirror
May 1958, Trudreservi-dat,

Vosnow, 9 Sep. 5

Tnission created by & linearly polarized source located at a mirror

focus does not retain jits

polarization plane.

The polarization of emission

for an arbitrary axisymmetric mirror antenna excited by & source whose

dipole moment is perpendicular to
polarization pattern for sharply

ence of the pattern over the principal polarization compenc
The relative portion of the enerpy incident is cross-

and H planes.
polarization emission is calculated.
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AUTHOR: Kinber, B. Ye. 108-13-5-4/11

« et o e ST

TITLE: On a Hethod of successive Approximation in the
Theory of Specially-Shaped Mirrors (Ob odnon netode
posledovatel'nykh priblizheniy v teorii zerkal
spetsial'noy formy)

ERIODICAL: fadiotekhnika, 1958, Vol¢ 13y Nr 5, ppd 31-39 (USSR)

ABSTRACT: The directivity diagranm of the dispersion mirrors here
is represented as a Sum of diagrams which correspond to
geometrical optics and of the diffraction diagraas. The

resulting diagram hesy because of the phase difference of
these components, a slightly rugged character. In the 1s%
part the analysis of the diffracticr corrections is given
and in the 2nd part the pmethod of the solution itseclf and
a number of congiderations concerning its application to
a number of problems. The equation for the correction
of the shape of the mirror is obtained. By means of this
equation the mirror shape oan be defined exactly by

. computation and experiment, and the approximations for

card 1/2 the given directivity diagram c8n ve ameliorated. The
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un a Method of Successive Approximatién in the 108-13-5-4/11

Theory of Specially-Shaped Mirrors

results of an experimental control of the correction
equation are given. Summarizingly it is steted:

1) The low ruggedness of the diagram of gpecial shape

of the type of & cosecant disgram 1s jnterpreted as an
effect which is connected with the influence of the nirror
end measures and which occurs as the result of the
superposition of the side-branches upon the basic field
(which is computed according to the laws of geometrical
optics). 2) For the application of the correction equation
the computation- as well as the experimental diagran of
the directivity of the mirroT which is to be corrected
can be used. The correction equation is appliable for
cylindrical mirrors as well as for mirrors with double
curvature. There are g figures and 9 references, 6 of

which are Soviet.

SUBMITTED: April 11, 1957
AVAILABLE: Library of Congress
Card 2/2
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264433
s/106/60/ooo/oos/oo7/009
9 9300 A055/A133
AUTHORS: Bakhareva, M, F.; Kinber, B. E.
TITLE: On the problem of high-directional antennae gain losses due to

tropospheric scattering

PERIODICAL: Elektrosvyaz', no. 5, 1960, 67-68

TEXT: Losses called antennae gain losses arise when high-directional
antennae are used for tropospheric propagation. According to Booker and de
Bettencourt [Ref. 1: "mheory of radio transmission by tropospheric scattering
using very Darrow beams". Proc. IRE, V. 43, no, 3, 281, 1955] these losses are
due to the fact that the scattering volume decreases when the antennae gain in-
creases, whereas Mellen, Morrow, Pote, Radford and Wiesner [Ref. 2: "UNF Long-
Range Communication Systems". Proc. IRE, v. 43, no. 10, 1269, 1955] attribute
them to an insufficient‘correlation of the scattered field in the aperture of

the receiving antenna. It is shown in the present article that both these

causes are identical; they merely correspond to two different ways of describing

the same phenomenon. The antenna gain losses are determined by

N IR ()
o1 %oz’
Card 15 ant
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On the problem of high-directional ... A055/A133

where ﬁant and ﬁdlp represent respectively the average received gecatter-power for
the directional and the non-directional antenna and Ggi and G2 represent
respectively the gain of the transmitting and the receiving antenng. A calcula-
tion of the gain-losses due to the "ge-correlation” (“raskorrelirovaniyo") of the

1e1d in the antenna aperture shows. that the power in the recelving antenna
channel can be expressed by the integral over the aperture plane:

1 1 1 1
= == gyg» (s') E s E * dsds’, 2
P 2_—1—-W2 x”tf()tf (") E (s) E (" (@
ds
z
where is the field distribution in the antenna aperture plane at transmission-

operation, $) is the antenna area, y is the conductance of the medium, The field
E (s} is the sum of the fields scattered on the permittivity fluctuations ¢
in the scattering volume, Substituting (3) in (2), averaging for all possible %
transforming Rog 88 follows:
- 2

R,g = Rogt * ‘S - S" cos Y (%)
and supposing that

R ~R'~R, R ~R .y =R

o o 1 0s o's 2

card 2/5
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On the problem of high-directional ...
we obtain: Pt
' ' ‘:4%“ "y | .
B .

== x "n (7, 1)f"¢p(a 5 ‘ '
<] O T |
) KIS _
X exp ‘\'— L& l(Ru'* ’\)i) ) -+
+ (Roy — Rl dvdv’

v U'up (— ik 1:--;’1 cos bl .,
S xq(n- h)duh ()

E2 1 The magnitude F, proportional to the .,q\m 74
vhere Pg = g y and B = 7 ‘i?gds .
of the receiving e.nuenm /, _

directional diagram, is:

F=B { exp- (-~ ks’ cosw)')(s) ds = (ewp (1 ks' cos ‘J) x§* (s'") ds' =
> = £, (0, f) £ (o @) = f 0. ). ' (7)
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It is assumed that, in (6): .
: (8)

R__4+ = R+ ,fc/R-R'
oS [o =1
where R and R’ renresent, respectively, the distance between the antenna center
M and the points © and 0' of the scattering volume. This assumption is admissibls
since points.0 an. ¢! are(_éfi.\;aéed in the anténna Fraunhofer region. For the
same reason, the we¥™™ 5 - g¥{c was omitted in establishing (6). The following
2 Ros ‘

: Q
approximation 1s alse possible in (6): _ .
. fa ( '! . "'.') = fz (0.'0 /3) ¢ . . (9)

Introducing the scatter glemeter. we can write:

S 11 T(R =R gt
X e 1k [(Ry .‘o,) + (R -'R")] av,

4 Ar [ -
& (7, o) = Re f-é.-’—(-:—'-/ :

and, using (7). - ( Y, we Fifially obtain: : ‘
' Pkﬁ. l‘f(a-,/:-}?f(:v,s)e. o
R R e S| 2 9 5 (8) av. (10)
ant = Ton3 ') 3 2 x . v
v .
_Cerd 4/5 :
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On the problem of nigh-directional ... A055/A133

It ensues from (10) and (2) that the antenna-gain drop can be interpreted as the
result either of the decrease of the scattering volume or of the " je-correlation”
of the field in the receiving antenna aperture, There are ! figure and & refer-
ences: 2 goviet-tloc and 2 non-Soviet-bloc. The two references to English-
language publicatlons read as follows: Booker, de Bettencourt, "Theory of radio
transmission by tropospheric scattering using very Narrow beams". Proc. IRE.,

v. 43, no, 3, 281, 1955. Mellen, G. L.; Morrow, W. E.; Pote, A. J.; Radford,
W. H.; Wiesner, J. B.; "UHF Long-range communication systems". Proc. IRE.,

v. 43, no. 10, 1269, 1955.

SUBMITTED: September 2, 1959
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— _-_i ,//‘.
AUTHORS: Gerboensnteyn, ¥. E., Kinbev, B. E. _
TITLE: Coucerning Electrodynumles ol a Resouator gonvalniny

A Glrotropic Medium With Variable pavumaelers

PERIODICAL: Radiotekhnika L elelctronlia, 1900, Vol oy vk

pp 150-161 (USSR)

ABSTRACT : This s @ ¢ontinuatlon of a wouk by the authow (thin
journal, 1959, Vol b, Ne 11, b 1, Abols fuaid

on the actlon of ferrite mlerowave amplifiers whioch

can bhe described by 2 quasilineal’ tensor of marnetlo

gqusceptibility. The introduction of the latwerw

reduces a compleX nonllneal pv0h10m~—or two itnteracting

h-f flelds in a ferrlte resonator place.d tnto u

magnetic field--to two problems which cuan be solve:d

consecubively: (a) calculatlion o the susceptibility

of the substance; (b) linear alectrodmnmales

vical signal.  The rLepnsor on Aot

. statle mapgnetle freld and on bhe Alternabh g JEIEET SRS t
Cond LAN That las, they ave lunctlons ol Lhe coordinatos, depeiad G B

APPIég\‘{Epr RB BIEEEASEK;,.r06¢137 2000 2° ﬁAj be IR ) 4

containlni @ atrotrople Medlium W!H;-LTg,P86'005ﬂ3R00072253ﬁ006-6"

Parameters
rrequency OF Lhe shgnil, andoave yerluil:
The depeudenae of (Lon time 1 ocnuned [
f1ela. The present worlk analy.ioss (u)
relations &nzlOgous Lo Lhie taw ol cuueiiir oo
alth & = E(v) and’.}.:—}l(\;); (b) ilstrlbuatlon
of the rleld according Lo novraal oo Lllations
ator; (o) certaln peculluvltlcn ot Mo netostetl
longitudinal fields. The method permits o oo
of both 'steady state  and rotatlonal rields.
mediwm with varyingﬁzand}Lwill further b 1

o v
active mediun. 1) Quadratle relations DOY i

-
in a mediunm without disperslion. Maxwell's aqrnat1oni
can active medla are:

. P S P 3
rot H— _1_1) — 4r i M divD anp ( '>
‘1 ¢ div B0 (%)
rot B - -~ B-:0, (2)
arad thos Crrar oy \ Ve e Ve 1Y Sye 8 Teipee
Card 240 w they difrer Lprom pormal e le et

43ditlonsl material aguat,ions:
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Counceruning Electro&ynamics of & Resonator Conw
Contotving A girvobtronic NN FATENELES
Vartable Paraneternrs

the metal surface of thein- and output optrices: (8,)
the surface adjacent O and outslde tic astive substance;
S,) same, put inside it (see flg. avove). (S.) and
tg?, are infinltely near to each other and the~sunm
of7{ntegrals pevr (S,) and (S%) equals wero. The
authors introduce téo desipnationn:

The surface of {ntegration consints of (5,) which Lo
i 5

o U mmas
P, = \ (B dS,

‘qllll!

4 > N
1L=E§uﬂwm

8L
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parameters

and substitute them Lnto (9) whicli changes Loz

A—mm%%ymm+wmmM+%Wmm+whmﬂ-M>

The above i1s averaged for u sufr{ujently,ﬁong nerlod
of time, While (9) contalns exact solutions fov E
and H which are unknown to ub, Eq. (9a) cun ne
consildered as an approximate solution of the fleld
structurc. Relatilons similar to (9) can also he
obtained for nonsteady—state procesies in a

system with self—excitatlon. () Equatlons for wmp-
1itudes of normal waves in a vesonator witin a dis-
persionless mediuwmn. The authovs conslder ive Cleld
of a resonabtor partially OF totally f{lled with av
active substance wnere EL (%)} ;md},L:’.L(t). The
average value of teunsors £ and P;COmponenus

Curd 5/7 independent of time are:
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v ) Vo= -
-

concerniug glectrodyumlesd of u Resonth OF
« it

sontoining A Gilvotronlc Motlum with
Vaviable Popumeters

IAN Ao QUL
fhe aubhors IR

By transformation o (1) wnd ()
(11) and (12) and gubatitutlon,

§ g bgt9 B = 3! {&,so o (a.e,)} K, -+ 4= J*,

e - . . (14)
i }_] a, 0,0 1 = 2 {bq!."a + 5 (bq l’-x)} H;— 4z§"s
] q

' B '-\tnu.:n\'
where jc are the external sources ol elec?,: Lo envretivg
and j’“ are the exbternal ETRIRRAMIARLI Dpom tne abhove Lo
equations, Ea. (15) is found:,
: — . %l d
ibgtog == 8q -1- \,‘_’(—jr(rpw a) -t 4las
s -
, ; o , (19
C(_{[-d '{'/1)‘? {agtog = bq—*—b_’“ ((pu.l,') -4 kq‘
]

1 - . "
! , B

i
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ootz R miertrodyng oy ol o Rnonoie PR E

e te . T K .. IR R YIRS B
q!)i\n?\i!i"‘.'ﬁ:;’} A GiproueOiii L“.C‘.J.!g.‘u:'; Jiln TS e e
Vairinble Pooratne b

wheve . .
0 :\E,,sl(r, OE e Age .’;:Sj' £, dr.

Pan () -&"Qp,(r, N de; I, -

The aifferential pquaticns (15) are 2 1inea:
with varlable coefflcients and insLniue
number of unknowns a_ and b_-. In
when only one resonatce pal ol am
are essential, Hillits equat-lon ia

1inecar gquablon with periodlc coeiricianiig:

bt {(1 4o (b9 nﬂj 1 i 0n

ar
AR ERE 2R a4 folt (5

Cued 8/100
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concerning Elcctrodynamics of o« Resounniocd f[:qu N
contalning A Ggirotroplc Medium With QOH/LUJ»g-l-lﬁ/;C
Vvariable Parameters
i\ S I . d
'EMWﬁMﬂEM¢HW4BﬁWMJ&M
' ) ' (24)
i m 4 m .
¢ z“v"’qogq) (@)= by (@) -+ ) a7 (Pae b4 Be
s . -
diffevert

4} 5 (and in thab they o
from the cas ) depend also on the
frequency W of the umpllfied siroal. The nou-
dlagonal tevms'qu are due to the dlspersicn. wWithout
S8 0 (n) poungitudiual flelds.
5q sq
vhen the pesonatov modium
having dispersion propeviles, these :
4 was first found by White (nee U3, pof).
fields, which must be tre luded fnto vhe tull
guystem of the resonabor, are golut tons ot Mas
cquatlons with the tencol of mapnetle Grwindn o
R S S R TR

being baken in constderationr for o subshonee

Here, Pys and q
ge without disperslc

dispersion Q
{s filled with & gyvotrople =
f1elds ean poaanalig
Thene

Gpese
W e
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Concaerning Electvodynnmlcs of a Resonalor {T%Ly" s
Contatning A Givotroplc Medlum With SOV /1Ot i-n Ty
varluble purvaometers

disperslon. These rlelds av'g st onoun :
in electronie plasma when S; UL i
tnese {iclds ave called 1ongxtud1uul v oabtoth
them from potattoval flelds. When e roprite alie o

compouent

agmall, in 1t3 vicinity, bthe rotutiond fiol
can be disregarded.  BY tntrodueing aenlur potential

\y : H=— gl'!ld by (')r )

and substituting (2%) tnto (4):

a2’ Gy -
~di W= v = 0 a4
- (hvpgmdl,’-—_pwmioﬂ'AOri T 0 (26)

g ohtalued. For the purtbovlzs EETRISER
medium in a unitorm constant fiobd ()
Walker's equation (see pet):
o oy Y .
oemm =} Y ReSiE Pty I RIS
cavd 10/14 EERN R (5 1 ) = © (2)
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soncerning Electrodynumics ot' u Reusonntor TR
RS

Countalning A glvrotrople Medium With ROV ATED BRI
vurtable Paramelers :

iy revrite, and
Pl L (;t‘ij -0

e L Y o
Al = 011 ! dat dy?

in the aiv. The authors prove furthor that the gquadratic
‘or y, N wher g an arbluravy & nyrle vectow
form Hoype Py (where n 1s un aprbitrary alwdd ccto)
must have an alternating sign {11 the cuse wheu @ natural
mugnetostatic oscillation 12 present. The above solu-
tiong for 1Qng1tud1nul waves are npproximuticns, G
strictly speaklog, rotation flelds punnotl e nepeetad.
For fevrited with £ > 0 dispervslon, £ cun be dlir
regarded, and Crom vot H = O 1t rollows ithal o= 0.

In the presence of dlspersion Lhe enerpy rlux 183

_ ‘i w d .
S = G[Lll'1+§;£llil . (34)

where k 1s the wave vector., Situce L [k = U,

Curd 13/14 E = O and the enerpy rlux to mugnctoutuhic approximati@u

1
I

- . - -
. . . . . ’
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Concerning Electrodynomlcy of & Resonator T
Contalning A Gilrotropic Medium With SOV 10u-f-1-1 /o0

Varilable Parameters

13 always equal to zero. Theretore, o mesnelo-
atatic solution without rotatlon componcuilt IO
only the oscillatlon spectrun but cunnot desertle
tts enerpgy effect. There 1o a mathematleal addemdan
contalning the derivations of "ovthoponallty ratlos”
for media with disperslion. There ave 1 flpure; and
17 references, 123 Soviet, 4 U.S. The U.§5. velerences
are: M. T. Weiss, Phys. Rev., 19%(, 107, 1, 517 H.
Suhl, Jour. Appl. Phys., 9%, 28, 11, ©25; R. L.
White, J. H. Solt, Phys. Rev., 1060, 10%, %us L. R,
Walker, Phys. Rev., 1957, 105, 2, “90.

SUBMITTED: July 2, 1958
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AUTHOR St gertsenshteyn, M. QLL%KiébCP’ B. E.

TITLE: Phase gelectivity of Sthm]e~CLE¢QLt Parametric Ampli-
{ier

PERIODICAL: Rndlotekhnika L clektrontla, 1960, Vol 5, Nr 3, pp h22-
409 (USSR)

ABSTRACT: In contrast to conventilonal oscillators, the phase of
oscillationy gcncruhud by selt-czeltatlon in paramebric
systems 15 determined by the phase of parametric modula-

{ion. Thercfore, onc can expect that a parametric
amplifier will rcact on the phase of signal being ampll-
fied. Let it be called phase gelectivity. The article
deals with phase selectivity of a parametric amplifier
with one degree of frecedom (with reference tO amplified
slgnal). The phase selectivity causes a certaln signal
distortion, which disappesirs 11 several degrees of
fyeedom arc possible. Hevertheless, the parametric
amplifier with one depree of frecdom 18 o' a certzin

Card l/lT interest, sincc 1t is much simpler. vhile phase
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Fhase Selectivity of Slngle-Clreuit A 7756
paramebric Amplifler SOV/109—5—3—10/EU

arlectivity has been sbudled In spveral Soviet WOTKS
(by T I. Mandel'shtam and . D. Papaleksis by S. M.
Rytov and M. Divi]'kovukly), 1L s not ment tonadd in the
recent paper of Bloom and Chang (zes U.5. pet). (1)
Mathematical Equation ot Problem. The initial cguasion
descrlbing ampliflcatlon in a parametric amplifier with
one degrec of rrocdom 1o Mathlen equation with the right
side:

v 20y -t Wb (14 guinvu = wif cos U, Q)

where y(t) is instantaneoun value of nmplificd simnal
in circuit; O, decrement of cireult fading withoul
parametric excitation (when q = 0); . polatlive pava-
moter modnlation depth, 1.C. ampl Lt or varish!
frequency component of tho eireudits v, {requel
variable component of mapgnetic suacepLibility (r
Card 2/17 field frequency); W, ciyouit froquaned withond

I
L

APPROVED FOR RELEA
SE: 06/13/200
Phase Selee givity of Singrle-Clreu .Q. CIA-RDP86-00513R000722 n
pParamalrlc amplilicy OOV 1094y§§9Q9§56
pnrumctrlc exeltanbion (q ~ 0); 6002f and Q, smplitiide

and frregqueney, peapeeblveld, ol =ipna) helnr amplitied
at amplitier tnpub . Q-tactoy ot Lthe cystom 10 uat 3
cutrietentdy hipht b <3((h%. () Fmplitude and Pl

Fquations, A solubion ot (J) 1o coupht ass

TR N O SR I A Ul ()

whoeve A and (P are Lhe  slowly chanplng funcbllons coughtl

N Wy O EGRDR and A &L b;(p X After simplifi-

cablons and substitutlons, an caquation containing only
Q@ iv obtalned:

RE L antg el "
G g D TR RIS | . { ;)

Card /17
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Pring Seleativity of Sinsle-Clreult U AR
Provoetrbe Amplifiies y

Pirure 2 cshows Lhe graph of reeneration ::o"::_,w
k(T ) for % = 0.5 0.9: k(T ) 15 ratlo of om
with and without regenerallon:

I T1RA
EE7RTICY B R | '

1 (<) . ‘'

. for e freom whish
Figure 3 shows the graph for @ .. (7¢ ),

it appeuars that the maximaun vhase !.'ri'lwi-? (:EH;‘«. :a.;;_:wmrt-;-xlr
7T7?3. Fipure 4 shows the spaph ol Ponh@iac a -

2¢p which lg near /2 most of the Hime. ﬂlv\ o
time intervals when T 1s near x\’TT‘: Hor Am‘x

deviee, the mean value ot rereneration cooli e o

period 1s:

TS

Py . t,h 5
I I\ ,1(1‘!:: e e .‘:]», " » (l_l
0

1»}‘[ e

card 6/17
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Phase Selectivity of Single-Circult 7
Parametric Amplifier -

which 1s near to kma*' Figure 5 shows k..

7¢ . The k and (k') curves were cu il
the assumption that @ Yo independent of T
that P = m/2. Curve 1{.);7 applies to 2 gutdrntic
device, such as a power e ter, wheroas koocurye RTINS
of a lincar device (e.;., a superhetervedyne regeiver

ce O

with a second linear detcetor). From the above
1t follows that the signal amplification in =
system with one degree of frecdom changes b
resulting in a distorted signal. ' c
mined hy the frequency ditfference bat
pumping field and seccond harmonics of

ilbter passing only one of the froquenc /-
is inserted, the amplitied glenal O -
torted.,  (4) Method of Complen Amplibados. T 1)

the rleht side ig vttt heon aos

f%,hﬂﬂir»mq

A : A
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Phase Selectivity of Single—Circuit

77956
Parametric Amplifier S0V/109-5-3-10/26

and the term with negative frequency, e"i w t, is
excluded. Assumlng that _only resonance frequencies
are essential: positiveldl ™ W, and negative {1 -V =

- , for VYV~ 2 W 3 ~ W and approximate solu-
o]
tions are sotht as combinations of harmonics with
frequencies and {1-V
y= aet®t 4 be ', (13)

where
o= v— Q>0 (14)

a and b are the constants sought. The location of fre-
quencles is shown in Fig. 6a. Positive frequencies K
and f1 are located symmetrically with reference to

one-half the pumping frequency(Fig. 6b). The solution
card 10/17 sought is glven ast
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Phase Selectivity of Single~Circuit 77956
Parametric Amplifier ' sov/109—5-3-1o/26

For a transition from a complex form of solution to
normal, its real part 1s taken and complex conjugated

terms added. Rejecting negative frequencles, the
following equation results:

{r
e Y = -%—(y -‘- y.) = — [_i.:.’_'f, _l 2sin Q1. (_)(,)

{—-x?

The expression for amplitude and phase of amplificatlon

ist
: t
. [l-{-x-—-—2xmsﬂ/’- 9
[kl = i ! 29
i e
argh = arclg -—:——s;‘:—;; . (22

Card 12/17
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this coincldes with (7) obtalned from simplified equa-
tions. Comprechensible explanation of phuse selecbtivity
can be ade as follows: gince the results by thz more
oxact method of shortened cquatlons and by the simpler
method of complex amplitudes are the same, the latbter
method can also be used for more compllcated cases,

when the first one ls nmo longer adequabe. This applies
to the amplifiler wlth Lwo drgrecs of {reedom, whoere 1t
is possible to eliminate beats by separating frequancles

and in the ospectral apparatus. In the clreult
are osclllations of two frequencies——positive and
negative f1 -V = - , whlch are mirror lmapges wlth

reference to V/2, and beats of these frequencies are
observed in load resistance. (5) Amplification of HModu-
lated Signals by a Parametric Amplifier. Above, the
amplificatlion of a harmonic signal was analyczed. For
analysls of a differently shaped signal, the spectral
expansion 1s used. Complex transmission coafficient 1is:

l{ Foed ’.‘ n) - 'k L (,'"‘" (23)
Card 13/17 SRR
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Parametric Amplifiler
. where coefficients kl and k2 arei
" 1
Ky = 'H?%Jj {oog — 2 —- 2idpu], (24
w"") i)
lt'g == ]))(’1;; . { )

1ty

slgnal e £(t) and

1yzing the amplification of signa N ) and
Qﬁ?tiply%ng its spectrum by the ragenergylonviovizijn.
cient, by a reversed Fourier transformatlon we oblaill:

40 -
Y= S o] — gt =200 b (= Q) - @) doo == [ (1) -
o o
et | 1ot (o — ) do - £ (1) s
+°~’m .
—— ppflv—0 ‘ e=totd (w) duw == [f (1) — 2fa (1) 7] M, 27
{0

card 14/17 where
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phase Selectivity of Single-Circulf 77956
Parametric Amplificr SOV/109-5-3-10/26

Ry

ja(t) = & ¢!t (w} do.

- o

Thus, iLn the case of a sipgnal of any shape, phase selec-
tivity is also present. (6) Noise Amplification. white
spectrum nolse 1g the totality of incoherent sinusoids
with arbitrary phases; their amplificatlon coefficient
is (21). With a quadratic jndicator, it is:

|4 = ., T E0)

T RIS

Consequently, phase selectivity does not play any role
in noise amplification. Equation (29) is also valid
1f not only the phase of the amplifiled signal, but also

card 15/17 the phase of the pumping field is arbltrary (or at
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random) .

can be used as the pumping f1.1d,
fier,
Influence of Phase

of such an ampli
separately. (7)
the above,

cult

It seems that the fieldof an

1t follows that phase
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77956 )
S0V/109-5-3-10/26

incoherent source
Noises and distortions
of courhe, should be investigated
Selectivity. From
gelectivity leads o

amplitude and phase modulation of the signal being

amplified.
amplifier

Pulses at the output of
are amplitude-modulated.

a parametric
This modulation can

be removed with the help of a system of automatic ampli-

tude regulation
gignal, the spec
(1) A parametric
when amplifying
beat modulation
phase oscillatio
resonance area D

in the recelver.
tral method 18 recommended.
amplifier with one
signal with frequency
of the amplified signal,
v-20 .
simplified equations and complex

a

ns
y

Analyzing FM of the
Concluslionsi
degree of freedom,

, causes a
resulting in
Solutions for near-

(2)

amplitude methods are jdentical, and the method of com-~

plex amplitudes can be used for
complicated problems.
one degree of freedom
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Phase Selectivity of Single-Circuir FTORG
e e mm = PRy
Parametric Amplifier 507 /155-5-3-10/25

ampiification factor depends on the phase of the lncom-
ing signal. (4) Due to phase selectivity, output
signal. 1is modulat?% in amplitude and phase with a cycle
oftem /vy -2 ). There are 6 figures; and 9
references, 6 Soviet, 3 U.S. The U.S. references are:
H. Heffner, G. Wade, Galn, Band, Width, and Noise
Characteristics of the Varilable Parametric Amplifier,
J. Appl. Phys., 1958, 29, 9, 1321; S. Bloom, K. Chang,
Theory of Parametric Amplification Using Nonlinear
Reactances, RCA Rev. 1957, 18, &4, 578; W. Whirry,

F. Wang, Phase Dependence of a Ferromagnetic Microwave
Amplifier, Proc. IRE, 1958, 46, 1657.

SUBMITTED: May 30, 1959
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SOV 1009-5=3-2h S0

AUTHOR: inber, B. Ye.
A AR ES e Y
TITLE: On Slow Fadings of Slpgnal During Tropospheric Scatter-

iy (Brier Communtication)
PERIODICAIL: Radiotckhnika 1 clekbrontla, 1960, Vol 5, Nr 3, pp 521~
500 (USSR)

ABSTRACT: It is penerally kunown that the median hourly signal
1evel durlng tropospheric seattering follows the normal-

logarithmle distribution. The present communication
shows that thils distributlon can be determined under
the assumption that the slow fadings are related to
the variations of refraction. The complete fading (in
db) can he considered as consisting of the fading 1n
free space, and addlitional fading Oh‘ Experiments

did show that a linear relation exists between (la and

the distance. (This linear relation approximates the
' experimental results very closely for distances of 120-
Card 1/h o0 km, and was determined for average meteorological

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722530006-6"
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on Slow Fadings of Signal Durlng Tropos- 77970
pheric Scattering (Bricf Communication) SOV/109-5-3-~24/26

condltions.) It is assumed that the actual argwnent
of this relation 1s not the distance itself, but the
angular distance for mean rvefractlion © = R/ &, where
50 = 8,400 km 1ls mean effective radius of the carth.
Refraction variations (gradient of dielectric perimeabll-~
ity of air g) change the angular dlstance € = R/ae and
Tae concurrent value of the angular

cause slow fadlngs. 0.
by a simple

distance 6 18 connected wilth a mean value ©
raelationi

056[14.%(8_5)]ﬁg_+n(g2—3). n
, %

gince 6 depends linearly on g, & ig in linear r.lation
2 e

to 6, but the gradlent ¢ ig distributed per normal law;
! slow fadings follow the normally-logarithmic distribu-
Card 2/4 tion. The root-mean-square deviation Op of slow
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On Slow Fadings of S1gnal During Tropogs- 77970
pheric Scattering (Brier Communication) 802/109—5-3—2&/?6

fadings is connected wigl

1 the root-mean-square devia-
tion for the gradient

o by the relation:

d v
o :-f.ﬂo,:-di’g?u,, (2)
4T T dg % :

Differentiating (1) and substitutine:

o‘u(nw-wd[m,5?:=§.w%HVm4) into (2), Ve get;

Oua 6lb) = 0,02 1t (xu). 3)

Figure B shows a good agreement of Eq. (3) wit
ments., There are 1 figure; and 8 references, 2 Saviet,
6 U.S. The U.S, references are; K, Bullington, Proc.
I.R.E,, 1953, 41, 1, 132; 7. 11, Chlsholm, P. A, Port-
Card 3/4 mann, J, T, Bettencourt, J. g. Roshe, Proc, I.R.E.,

h experi-
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pgels,itgwéggtiadings of Signal During Tropog- 7
ering (Brief Communication) Sgg}?og 5-3-24 /26
~5-3-24 /2
,.-db
CrLCuLATION
’“’ LY °
o{?) e 0
j 7
st s,

S

&% Ko

Flg. B. Mean-root- - .
path length, fquare of slow fadings deviation Vs,

1
A?Sgitggénloﬁriélh G. Dinger, B, Garner, D. Hamilton
D. Carlson, IRE Trana.  ieig>01146:7,1401; B! Josephson
W. E, Morrc’)w, A {r'an;(-)éel95{8,HAP};6é§,176,-(;‘ L. Mellen,J
Pp . Pt » W. H, Radford .
595 1,5 R F14,1955,43,10,1260;D. K. seriic. Proc. 1 oAE
. * rile ey

.R.E,
l o]
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59914
- $/109/60/005/05/002/021
9.1 06: E140/E435
AUTHOR: Kinber, B.Ye.
TITLE: The Space Strugture of the Radiation Pattern and

Polarization of Radiaticn firom an Axially—Symmetrical
Refloctor Antenuﬁ&,

PERIODICAL: Radso>tekhnika 1 elektronika, 1560, Vol 5, Nr 5.
pp 720-726 (USSR}

ABSTRACT: The spate pattern and radiation polarization of an
axially-symmetrical reflector antenna excited by
combined electric and magnetic dipoles are salculated,
It is shown that for radiation close to the antenna axis
the cross-polarization diagram sie the half-difference of
the E- and H-plene patterns. The firaction of energy
expended in the cross-polarization radiation and the ratio
of directivities in the fundamental and cross-polarization
components are calculated., Jones (Ref 3) demeonstrated
that with a horm exciter the cross-polarization of the
radiation pattern should be appreciably diminished.
However; this is not borne out in practice. This is due
to the fact that the wave in the bcrn is not a planc wave

Card 1/2 but consists of at least two plane waves propagating at

¥
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s/109/60/005/05/002/021
E140/E435

The Space Structure of the Radiation Pattern and Polarization of

Radiation from an Axially-Symmetrical Reflector Antenna

an angle to each other, The basgic fraction of cross-
polarization energy is expended in the side lobes. There

are 6 figures and 4 references, 3 of which are Soviet and
1l English.

SUBMITTED: March 18, 1959 L{/
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83261
: ~ $/109/60/005/009/006/026
7. /800 E140/E455
AUTHOR : Kinber, B.Ye. B
TITLE: The Screening Condition in Relation to the Diffracticn

Correction to the Current Distribution

PERIODICAL: Radiotekhnika i elektronika, 1960, vol.5. No.9. ></
pp. 1407-1416 )

TEXT: The article concerns the diffraction problem for an ideally
conducting body, solved by finding the induced current on the
surface of the body. Earlier work (Ref.2) showed that bodies
with small curvature have a current distribution approaching the
asymptotic expression Eq. (1). It is found that higher-order

terms in the series expansion of the current have a substantial
effect on the field in the shadow zone and on the cross-
polarization radiation of a reflector. The author introduces a
"screening cond%éﬁon" to simplify determination of the current.

If the reflector’4s assumed infinite (exceedingly large in

comparison with wavelength) the field in the shadow zone is
subject to the screening condition .~ the field outside a closed
ideally conducting surface enclosing a radiator 1s zero. Then,

the correction to the current distribution on an infinite
Card 1/2
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- . S/109/60/005/009/006/026
El40/E455

The Screening Condition in Relation to the Diffraction Correction
to the Current Distribution

reflector must be such as to reduce the field in the shadow zone

to zero. This correction takes into account all factore,
i.e. curvature and nearness of the radiator. These two factors JK/
may be separated by simultaneous application of the screening

condition to the given surface and to its tangent plane, the
latter giving exclusively the contribution of the primary
radiator near field. The method is applied to a paraboloid.

For infinite reflectors the correction found from the screening
condition agrees in character with that following from the
rigorous solution, Taking the correction into account
appreciably alters the structure of the back and side radiation of

the reflector, There are 2 figures and 14 references (1l Soviet
and 3 English,

SUBMITTED: September 22, 1959
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E033/E415

+ AUTIIORS ¢ Kinber, B,Ye, and Bakhareva, M.F,
AINDOT . Re28

TITLE: ‘Reliability of a System of Diversity Reception of Two
Unequal Correlated Signals

PERIODICAL: Radiotekhriika i elektronika, 1960, Vol.5, No.lO, :
pp.1726-1727 . oo

TEXT: In investigations into the reliability of diversity
reception of tropospheric signals, the statistics of uncorrelated
and correlated signals have been examined on the assumption that !
the average powers of the signals in the various channels are '
equal, In practice, this assumption is not .generally true, since
the receivers and:-antennae are not identical, In this short
communication, the distributions of the level in a system which
selects the best signal from two unequal correlated relay signals

is obtained. It is shown that for high reliability and not too _
large correlation, this system is equivalent to a system of ’ GK

~diversity reception of two equal uncorrelated signals with small

average power, The reliability P(ED>E,) of a double-reception

: system, which selects the best signal, equals

- Card 1/6-%
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| 2899 |
S $/109/60/005/010/022/031 f\
Reliability of a System ... E033/E415
B : .
P (B> By) =1 —\\W (Ey, B)dE1dEx, :
e it | @

tion function, For unequal.

where W is a two-dimensional distribu
W has the fornm

’é-correlatod relay signals the function D
' ) . ! '
Elgg‘ P _B;[_E!_ _ E: . E: - !
W(B, Ea)= T 1.(;; o ,,,)exx»( P 26t )’ (2) :
- where og = g} , 1i=12, I, isa Bessel function (imaginary

p'2=1- p2, and p 1is related to the correlation
ignals by the relationship

R = 0.921132 + 00057613!* + 0.01“:&‘!1)6 + seee

. :

: o . 2 -

' 1t is shown that for high reliability (-E—EP-) &K1 and small
Card 2/7% 7, o o

argument),
coefficient R between the s
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.+, Reliability of a System ,,, E033/E415

4ié”cbrrelation R ; the distribution of unequai correlated signals
‘j:can be presented in the form ' ; '

. Y ' 1 &Y '
e el
P (E > Eo) = f “ —e }"1-',1 B, E‘ ,"

(10)

t

ual uncorrelated signals,
the average power of wvhich equals E;E,\/1 - ‘p2,

The reliability '
. &in a of the system of two unequal correlated signals compared
1 with a system of two equal uncorrelated signals does not depend on
"' the reliability and equals :

B (11) |
—a :
EEYI=¢
' The_dependence of «{db) on the ratio of the average levels
Eo/Ej(db) is shown graphic

%lly (calculated by Eq.(11) for
P = 0} 0.2; 0.4; 0.6 and = Ej)., “TE%%%‘Q%E?%;ngarﬂaang_
Card 3/’ )
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8/106/61 /000/006 /003/60%

21914 (112 7) ACS5/A127

AUTHORS; Pokras, A, M. and Kinber, B.E.

TITLE: Radiation pattern of a periszcopic system with eilipscidal ra-
diatcr.

PERIODICAL: Elektrozvyaz', no. 6, 1961, 22 -~ 30

TEXT: The data already published on the radiation proper®ies ¢

£ a
periscopie antenna system [Ref. 5: Antennaya sistema s otrazhayushchim zerkalom
{Antenna system with reflscting mirror), Radiotekhnika, 1956, vol, il, No, 3 and
Rzf. 6: G. Z. Aysenberg, Antenny ultrakorotkikh voln (Ultrashort-wavs Antennae),
Svyazizdat., 1957} are not complete and eoncern essentially the systzms with a
parebnlic radiator. The present articla presents s comprehensive analvsis of Lhe
radiation pattarn of & periscopic system with an ellipsoidal radiater. Naeiiher
thie edge eoffects, not the influence exerted by the suppcrt, by the reflection
from local chjects ete. are taken into account in the csisulationx, The matin
lobe of +he radiastion pattern: - According $o en earlier article by B. F. Kinber
anl A. M, Pokras [Ref. 4.0 postanovke zadachi v tecrit pereskopicheazkcy antsnny

Card 110
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Radlation parisrn of a ..., ADS5/A127

(0“ the

val, 12

problem Lhesis of the theory of perzscople sntennas), Radiciakbnila, 1957
. No, 7] vhs radiation patbtern R(P H), for a system with a Fls* revadiator
and with she f1eld distribution ir the output aperture plans Jdatarmipsyi by Fo

{r. vY 1= w

. L 2

ey T (21 oy}

F(flﬂ) = (. d?ldvl X

o
&
% s [}
) .’E’("O"i oy(m) _— B "o
X‘\ & Folxgvg) dxgdy,
whars U o=

: 0 - . .
v o= sinfoesh, v =20l , K =20 /7 and 4 is the distarce betw=in radia

N

tor and rersdistor., Tha cocrdinats systew {3 shown in Figur:z 1. Ths iodre=z 0
ard 1 rafar to tha sparturae of the radiator and reradlal>r vespeittvele,

Sn and
31 are *he rsziiator and reradiator aparburs araas, The mos!

intarez-tng yfiems
z-e thosie with reradistorsz whose prolaction on tha plans perpendicniar ¢ *ns
pattarn marximum 1s sguare, rbhnmbizs or ciruclar, by Lha gquthn-z callad svatems
wWi4S oaquars, wramvic or cf

Tzular aperburas, For svatem:s 4i'h 2gusra eDerturss,

5
¥
g

. The direstionsl patarn 1: fh2as \)e(
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3/106/61/000/006/003/005
Radlation pattern of a .... AC55/A127
F(n), n,) = g(n,)g(ny) (@)

where n, = kau; ny, = kav; a is the dimension of the reradiator aperture. For sys-
stems w}th rhombic apertures, the expression for the pattern is:

F=g(¢%§=) s(%) (3)

For systems with circular apertures, and with the field distribution symmetrical

with respect to the axis, the pattern 1s:
a

F(\H’g + 62 =g frpL (r)JO (kr V@e +‘P2 )rdr. &)

(
Co-factors g for the main lobe of the pattern in systems with an ellipsoidal ra-
diator and flat reradiator are determined by the following formula derived from

(1): uf S gl 2
e

+1
. 5 [~ 2
n “Lym X
g{n) = NS e e ¥ ( 0
-1 4

[1-ky (D 1a D (5).

X

d (ﬂ)x

a

Card 3/11
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3/106/61/000/006/003/005
Radiation pattern of & .... A055/A127
In case of a parabolic reradiator, formula (6) is used:
+4 .o +1 xR
ing x1 el © IQ _X_O
gln) = N_g "t o) o 1k, = 1a = (6)

where Xy = kab/d; 2a and 2b a1re the dimensions of the reradiator and radiator
aperturés; m = 8a42/A d. Calculations were made (with an electronic computer
BESM) according to formulae (5) and (€) for the following cases: kg = 0, kg = 0.
and kg = 1 (in all cases n = 0 v 10, An = 0.1). The results of these calcula-
tlons led the authors to the following conclusions: For small xg and for small
quadrantal errors (small values of m = BaEAKd), the shape of the pattern is the
usual one and does not depend much on x. (whatever be the distribution-type in
the radiator). As m increases, the main lobe widens and Joins the first zide
lobes. For large values of Xn and m, two factors intervene. On the one hand,
wnen X, 3»1, the pattern tends to approximate tha shaps of the distribution in
the vadlator aperture, inasmuch as the field distribution in the radiator aper-~
turs, and the pattern are connected by a doubls Fourier transformation, On tne
olksr hand, for large values of x, and with drooping distributions on the radia-
tor, the field amplitude at the réradlator adges is small and the phase non-1i-
nearity hes but little effecl. The pattern approximates the shape of the distri-v)&
Card 4/11 '
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3/106/61/000/006/007 /005
Radiation patterm of a .... AGHYS/R127

bution on the radiator aperture, and a considerable difference csan cenly oczur
for very large values of m. Long-distance side radiation. - In the adetermina-
tion of the long-distance side radiaticn, It is necessary to effeot inuegration
directly over the reradiator surface, and it is impossible to neglect the vector
nature of the currents. The directional pattern F can be represented as

F=Ff] iy

MM being the polarization factor. To apply formulae (1) to (6), it iz sufficien
to replace u and v by new arguments u,and vy, linearly related to them. The =nec-
cessive treansformation of u and v are

R Z
2 = \/_2—("‘%) (8}
V_

-E—J.--.V‘FW—I -

u; v

n
i
N

u., = u; v

[*Y)
+
f\)l
[]
n
n
<
+
ol
n
L
)
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S/106/61/000/006/003/005
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where u = co30sin'f, v = sin 0, w = cos Jcos [
1

Radiation pattern of a

. Substituting uy and vg tn (1}
{6}, *ne autbors obiain formulae for the determinaticn of ths zealst e factor
tn the caze of long-distence stde radlation.
leb2s thnemcelves, but thelr envelopes.
ir the aperiure being.

Important are usually, nob Lhe <lds
a) Square aperturzz - The distrivutuion

X 1 f
T{x, y) = co%(';~ arn cosg T) cos(z" ar> o T (%)
tha pattern will be the product of two zo-factors,
Flngs n5) = gln)) & ()
. (;0)
n, = ka u; Ny = ka v
gln) - Sifnta) ooanfa (11)
’ n+ 0 n. a

whare (0 = arc coz T, The following foermils i obtained for tha
lobes:

T~

puveiops of the
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X _[acosay 1 1
P (f.0) —( sina> ka| sin@ + cosf§ cos? - 1] ka cos &siny (14)
In the vertical plane, the formula 1is:
F (5, o) 22282 ; (15)

sind  ka | sin® + cosf - 1]
In the horizontal plane, the formula is:

\ dco«i 1
F (0.7) = sind/ ka {cos¥ - 1] ka IsinFI

b) Circular aperture. - If the distribution is 1 - kl(r/a)a, giving a droop down
to level 1 - ky at the edge, the directional pattern can be expressed as:

Pm) = g [0 - A, () + 5 kA )] (a7

23 (m €3,(n
where n = kaV u 2 + vé, and A :, and /\2 ——3-1—— are lambda functions,
n
The formula for the envelope is:

WX
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p(n) . 2\/§r '-_;(_‘- Wﬁ— [(1 - kl ) + \TJ 1 (19)
~) Rhombic apertures. - The formula for the envelope of the side lobes i=:
o o S cos N bE) \ ,
. F(f.8) ( sinok) ka|sinfcos ) - sinG - cosfjecos ¥+ 1] - ({
V2 ; (22)

x ka |sin'P- cos§+ sinD + cospcos -~ 1]
Ths polarization factor i of the -adiation pattern (17) has two components,

n = (Jo’ 1‘?) (25)
M= (g, ig) )
wheres
i = -1 sinfBcos®P- § sinfeinf + k cos O )
ig=-1sin¥+ J cosf & (26)
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For horizontal polarization, ]0 =1, and
My = - sin® sinf
(27}
My = - cosy
For vertical polarization J5 = 1 g‘* k 12-—% and
Mg = -{g— sin Dcos¥ + -_!2-—3 cos O
y2 (28)
np = ) sin‘f’

With vertical pclarization, the pattern in the vertical plane contains only the

0 -component. In the horizontal plane (@ = Q), both 8 and Y -components are
present. 1In the direction of the maximum of the system pattern (¥ = 0, Q = 0),
the P -component equals O. However, a cross-polarization component E, proportion-
al to sin ¢ , 1s noticeable even in the main lobe, on its slopes, The horizontal
¢ -component of E increases with ¥ . At ¥ = 90°, the vertical and horizontal com-

X
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ponents of the radiation become equal, which sets limits upon the magnitude of
the decoupling and of the protective action in the case of an operation with per-
pendizular polarizations. Acsording to experiments oarried out by Kuzne*sov and
Sckolov (Elektrosvyaz', 1957, No. 1), the additional increase of the deceupling
dua %o the use of two polarizations, is 10 - 20 db with periscopic antennae, as
against 40 - 50 4b with antennae of other types. With horizontal polarizitiocn,
M has an essential importance in the sestors of angles contiguous 4o ¢ = + 909,
where {4 is near zers and reduces the leng-distance radiaticn, Ouvtsice these
ssctors, [] has but littls influence on the 8lde lobes and envelope. Thare are

7 figures and 8 references: 7 Soviet-bloe and 1 non-Soviet-bioc. The rafzrencs
e the English-language publication reads ag follows: Jakes, Theorstical hudy
of an Antenna-Reflector Problem."Proc. IRE", 1053, vol. 41, No. 2.

SUBMITTED: January S, 1950.
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74/7/3\ E140/E163

AUTL . Kinber, B.Ye,

TITLE: Sidelobe radiation of reflector antennas

PERIODICAL: Radiotekhnika i eksperimenta, Vol.6, No.4, 1961,
pp. 545-558

TEXT: In view of the well-known difficulties in using the

approximate aperture and current-distribution methods of

calculating reflector antenna radiation, the author considers the
same problem from the viewpoint of the asymptotic solution of the
diffraction problem. The sidelobe radiation of a reflector antenna
is found in the form of a sum of "rays" satisfying the Fermat ‘
principle; the present method is a generalization of J.B. Keller's
diffraction studies (Ref.l: Diffraction by aperture, J.Appl.Phys.,
1957, 28, 2, 426: Ref.2: Diffraction by convex cylinder, IRE Trans
1956, AP-4, 3, 312).For reflectors of finite dimensions, in

addition to Keller's rays, there are more complicated forms
corresponding to combinations of multiple reflections in concave
portions of the reflector, diffractien from the edges, grazing

along convex portions, etc. The solution is given in an

Card 1/2
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approximation retaining rays varying not more rapidly in amplitude
with distance than xlga. Among the present results, the author
emphasizes that the effects of the reflector edge extend much
further, over the entire surface of the reflector, than is usually
assumed in the aperture and current approximation methods.
Acknowledgements are expressed to L.A. Vaynshteyn for discussion
and advice during the writing of the article,

There are 17 figures, 2 tables and 8 references: 6 Soviet and

2 English.

SUBMITTED: May 11, 1960
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AUTHOR: Kinber, B.Ye.
TITIE: The theory of the receiving antenna

PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.%, 1961,

TEXT: E.L. Burshteyn (Ref.l) has derived a formula for the

power received by an antenna with incidence of a non-plane wave.

In the derivation it was assumed that the fraction of power

scattered was much less than that received, so that the incident

wave satisfies approximately the boundary conditions at the

antenna surface. However, in practical problems - incidence from

the direction of side-lobes, the mutual impedance of closed-spaced
antennas - the scattered power exceeds the received power, and 74\\

thus the initial assumptions of Burshteyn are clearly unsatisfied.
The present note proves that the formula for the received power
obtained by Burshteyn is rigorous and valid for arbitrary relations
among the received and scattered fields,

Acknowledgements are expressed to A.A. Pistol'kors and Ya.N. Fel'd
for advice,
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The theory of the receiving antenna

There are 3 Soviet references, and 1 figure.

SUBMITTED: November:10, 1960
’ 4
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—_—
AUTHOR: Kinber, B.Ye.
TITLE: Decoupling between closely spaced reflector antennae

PERIODICAL: Radiotekhnika 1 elektronika, v. 6, no. 6, 1961,
907 - 916

TEXT: The coupling coefficient 7 between closely spaced antennae
is of great importance in SHF antennae applications.This quantity
has been investigated, however, only for non-directive antennae
(Ref. 1l: Antenny (Antennae), FPerev. s engl. pod. red. A.I. Shpunto-
va, Izd. Sovetskoye radio, 1951). In the present article the au-
thor analyzes the coupling between closely spaced reflector anten-
nae, the dimensions of which are much larger than the weave length
and coupling between rodiators screened from each other by screens
of finite dimensions. It is assumed that the antennae are mounted
in such a manner that their main radiation 1obes are missing each
other and tunat the coupling between them is week and represents 2
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spurious phenomenon. The field near the serials is determined as
the sum of terms satisfying the Format principle. The common term
of the sum has then the form of ’

-

- - b - &
T} @ Bl — e, ds. (5)

. h

its amplitude i5 a slowly varying function and the phase has an

extremum. Fig. 1 can therefore be agplied to determine the integral
method 6f stationary phase. It may be seen from Pig. 1 that extre-
mum'Wh + Wh at S1 corresponds to the extreme path between radieators

of antennae I and II and that the gection of this extreme path,
linking antennae I end II, is a section of the line Q intersecting
surface Sy at p. Y. The expression for coupling between two anten-
nae consists of a sum of %erms,the phases of which are proportio-
nal to the extreme paths between the entennae. In further analysis
this coupling is referred %o as effected along different extreme
paths. The extreme path between antenna I and.II isabroken line,
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consisting of sections of straight lines and arcs. Every extreme
path is characterized by the number of points of stationary phase
of type R, H, S and T (Ref. 5: B.Ye. Kinber, Usloviye zateneniya
. giffraktasionnaya povravkae k raspredeleniyu toka, Radiotekhnika 1
eiektronixa, 1960, 5, 9, 1407) at both antennae. Extreme paths are
poisible containing not one bul geveral common sections and corre-
sponding not to a single but to multiple diffraction. The main
vypes of couplings only are arialyzed further in the text. Coupling
O=P (coupling between the rediation); Coupling O-H-P (stationary
point); Coupling O - H - P (stationary line); Coupling 0-H-H-P
stationary points). There are 12 types of this coupling. Its de-
yendence on the wave length is the same for all cases and there-
fore one type only is considered, namely that along the two rims
of the reflectors with triple diffraction. Coupling O-H-H-P (sta=-
tionary line). The comparative values parameters of various types
of coupling are summarized in Table 1. Finally the author deter-
mines the order of magnitude of couplings for two antennae having
diameter = 20 and the beam width 1200. The level of illumination
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of the rim of the reflector is assumed as usual to be 0.3 so that
the directive gain of the radiator is 4. The level of the subsidi-
ary lobes taken as 0.2, Same polarization of antennae is assumed
and the plane of it to be in the plane of coupling. The author ex-
presses his appreciation to A.I. Shpuntov for valuable discuseions.
-There azre 7 figures, 2 tables and 8 references: 5 Soviet-bloc and
3 non-Soviet-bloc. The references to the English-language publica-
tions read as follows: J.B., Keller, Diffraction by an sperture, dJ.
Appl. Phys., 1957, 28, 4, 4263 E.S. Harris, Electronies, 1957, 30,
6, 204; (See Rzh Elektro-tekhnika, 1958, paper No. 303153; C.W.
Hansell, Proc. I.R.E., 1945, 33, 3.

RECEIVED: August 17, 1960
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__KINBER, B.Ye.
Diffraction of electromagnetic waves on the concave surface of a
round cylinder. Radiotekh. i elektron 6 n0.8:1273-1283 Ag *61.
(MIRA 14:7)
(Eléctremagnetic waves--Diffraction)
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AUTHOR: _Kinber, B.Ye. ' |
TITLE: Diffraction of electromagnetic waves at a concave !

spherical surface

" PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 10, 1961,
1652 - 1657

TEXT: In the present article, the author considers the axially
 symmetrical problem of diffraction of a toroidal wave at the inter-

nal surface of a sphere. To-simplify the problem the radiation con-
dition is given a priori, i.e. outside the current loop, the solu-
tion is sought in the form of a sum of normal waves "disappearing" g
at an angle 8 with respect to the current loop. Thus, as differing A
from the usual determination in the spherical system of coordina- 1
tes, © varies within the interval (- ®, o). The values of 8, dif- i
. fering by 2wn, correspond to different numbers of "revolution" of
. the wave 1, i.e. to different phase factors. The region of changes
of © is, owing to the symmetry of the problem, in the interval
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(0, ). The analysis of thé Green'function'T"

= (R, 6, R', 8') of
the problem -

e R -x'(km ..

o 4 -
=L c . Vb= vty 4+
P"kavr77“9° ‘ ’ TR Lj}’—l

Ly ek (k)
v "y (15)

(L, (cos 0) ~ P} (cos 0')}
“Win 1 anl®

shows that the resulting-field may be represented as the sum of
multiple reflected waves, of the fields of caustics and of the
field of a surface wave. The difference between the diffraction of
a sphere and that at a‘cylinder is determined by the factor of
focusing, which has a purely geometrical character at a large dis-
tance from the axis of symmetry and a diffraction character near
it. The analyzed problem permits evaluation of diffraction of a
boundary wave at the concave side of a mirror antenna, for which
tne Green function is derived as A .
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l/ 2 / a sin §’ 1 ‘
sm sm sin § SV—J [(v + T) 0] x
: M(km o (19) |
X “*——"+ : ¢ [(v+%)o.+7] dv.
Jv+-l- (ka)

In it k = /w2 R £, a - the antenna radius and all others are sym-
bols normally in use. There are 4 references: 3 Boviet-bloc and 1
non-Soviet-bloc.

SUBMITTED: December 1, 1960
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POKRAS, A.M,; KINBER, B, Ye,

Directional diagram of a periscopic system wi&rvpllipaoidal
radiation, Elektrosviaz' 15 no,6:22-30 Je '61, {WIRA 14:6)
(Antennans(Electronics))
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g9, 19173 D266/D301
AUTHOR: _Kinber; Bo¥e.
TITLE: The influence of the edge of a reflector antenna on

the radiation in the direction of the side-lobes
PERIODICAL: Radioteknnika 1 elektronika, V. 7, no. 1, 1962, 90-98

pEXT: The paper is concerned with the gide lobe radiation of some
special antenna arrangements. The reflector is a paraboloid and the
feed consists of two ideal (isotropic) point sources by a distance
2 1, Two cases are considered: The line connecting the point sour-
ces is (1) perpendicular to, (2) parallel with the axis of the pa-
raboloid. The author first calculates the field strength at the ed-
ge of the reflector and then determines the radiation in the side
lobes produced by & unit length of the perimeters It is noted that
this scattered power depends neither on polarization nor on the an-
gle of incidence. Assuming further a parabolic distribution funct-
ion in the aperture the proportion of power in the gide lobes 1is
given by

(TS

APPROV :
ED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722530006-6"




"APPROVED FOR RELEASE: 06/13/2000

AWn32
s/109/62/oo7/oo1/o10/027
Tne influence of the edge of a voo D266 /D301
y. = 2 , -2 2 fare cos py2y L\ Cedgel g2
o= 1 2 F[Q+§(r m )]21* > 4
wlq + 3 (1 - q)°) edge ‘ a®  (21)

T
where p = Q —8—%.59-9 B = 5,15 - 1.3 g and A -~ wavelength, f - focus

distance, a - radius of the reflector, q - relative value of the
distribution function at the edge of the reflector, Tedge ~ distan-

ce between the focus and the edge of the reflector, X4 - is shown
as a function of q in Fig. 4 for three different values of f/redge‘
For £/T 456 = | the power in the side lobes varies between 17 % and

2,3 % whilst the edge {1lumination is reduced from unity to zero.
The author claims that these results are in essential agreement
with those calculated from the aperture distribvution, from which he
concludes that the effect of distant side lobes (not taken into ac=
count by the aperture method) is negligible. The influence of sup-
porting rods is also calculated in the special case when three rods
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are placed 120 degrees apart. If @ = 0.3 and the relative thickness
of the rods, ro/a = 0,01, the proportion of power in the side lobes

is 5 % for the favorable and 8 % for the unfavorable polarization.
Finally, the author derives a formula for practical calculation of
the antenna gain (from measured results) which takes account of
thie power lost in the side-lobes. There are 7 figures and 9 refe-
rences: 5 Soviet-bloc and 4 non-Soviet-bloc. The reference to the
English-language publication reads as follows: L.O, Willoughby, E.
HeidEr, IRE’ Trans., 1960' AP"'7' 2' 201,

SUBMITTED: February 20, 1961
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AUTHORS: Gertsenehteyn, N.Ye., and Kinber, B.Ye

TITLE: Stability of the super—regenerutive regime of an am=
plifier with complexX networxs

PERIODICAL: Rediotekhnika 1 elelktronika, V. 7, no. 3,1562,

397 - 403

mTy m..
LasAdl e
with variable capac
ing it as an n-Terr

T"he authors formulate equatl
ity

inel network. For

degenerate regenerative amplifier, an equation of Hil
the stebility of

deduced from the eneral equations;
is determined by that o0
geneous equation. It is found
used, whose band is not much

domains of stabiliiy depend es
ization. The case of an input fil
is considered as an example; the
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10 a Mathieu form and its stabilivy diagrem is discussed. For =
special case of stability the authors rerer to P.L. Kapitza (Ref.
11: 2nsTF 1951, 21, 5, 588). There are 1 figure and 11 references:
8 Soviet-bloc and 3 non-Sovie t-bloc. The references to the English
language publications read as follows: H. wowe, Proc. IRE, 1958, 46
>y B850; x.G. Smart, Proc. IRE, 1961, 49, 6, 1051.

SUBLITTZED: July 27, 1961 J
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9,191/

AL Ll O¢so ulho‘g__LI Bo xe! -
/
PUN S ] in CCO

- } p =] 1nb

- -~ . e i

ront
11 to transform the wavef

ou{T: A 4

(1)
Z1 = Z-l(x1vy1)
(2)
i i1 i £ = A (X ' )
14 on A 1 .
and amplitude distrioutl 1 1 4%, o

= 2, (X;1¥5)
into the wavefront 22 2( 21Y2
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-

> 163 y i - i 4 .: \
and amplitude distribution A, n2(h2,y2) (4)

pmetrical optics and taking account of the conservation
tions are obtained both for tne paths

of inhe rays and for the surface of the reflectors. It is shown i7A

tnat in the general three—dimensional case & solution does not
necessarily existT. As an example an axially symmetrical system 18
presented where .ne spherical wavefront of & feed is transforned
into & piane wavefront with the aid of two reflectors. The radia-
- tne feed is taken &S

+ion pattern OI

Assuning &0
of energy differential equa

s of the radiation

tween the zero point
by the optimally .

where 2 \P¥ is whe angle be
the gain achievable

patiern. It is shown that
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aesigned two-reflector system is about 25 - 405 larger than that
0 an ordinary paraboloig antenna. The optima are very near to the
cassegrain system where the small reflector is a hyperboloid and
the large reflector a paraboloid. The efficiency of the illumina-

tion, um, is plosted against 'Y - the angle of illumination for the
small reflector, Under optimum conditions the illumination at- the
edge oI ine small reflector is about 8 - 12 4b dov . There are 6
Tigures and 2 tables, 71’

SUBLITTED: July 26, 1961
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AUTHOR: Kinbfflyggiabwﬂ_“
TITLE; Elffraction at the open end of a sectoral horn

PERIODICAL: Radiotekhnika i elektronika, v. 7, mo. 10, 1962,
1749 - 1762

_TEXT: The author considers the most general type of horn with walls

. of unequal length and flanges. It is assumed that the horn is fed
through a matched transmission line which does not disturb the geo-
netry of the horn. The author golves first the equation of propaga-
tion of electromagnetic waves in an infinitely long horn. The solu-
tion is obtained in terms. of Hankel functions. The field in the in-
finite horn can also be expressed as a’ sum of rays reflected by per-~
fect walls, This picture breaks down for the finite norn because of !
the edge effects. The edge of the horn behaves in the same way as a
semi—infinite plane for an incident field. The golution of this dif-
fraction problem consists of a transmitied wave, of a reflected wa-
ve and of an edge wave. In the present case part of the edge wave 18
reflected again in the horn and gives rise to a new edge wave. The
card 1/2
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total field can be obtained by superposing all edge waves and taking
account of all the reflections. This leads to infinite sums but in
actual calculations it is sufficient to take only a few terms into
account. The reflection caused by the edges is-calculated by deter-
mining first the magnitude of the edge waves and then calculating
the component in the direction of the throat. Coupling between horns
can be determined similarly by calculating the edge waves on the
second horn., The radiation pattern of an ordinary horn is calcula-
ted up to second order accurary. There is a discontinuity at the
border of the shadow region, due to the finite order of accuracy;
the continuity of the solution is ensured by the higher order terms.
The author concludes that the usual radiation pattern obtained with
the ai} of Kirchhoff approximation has an error of the order of
(k1)=1/2, Experinments do not bear out this surmise for the reason
that most of the rays which would contribute to the main lobe are
absorbed by the waveguide adjoining the horn, There are 10 figures.
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[Periscopic antennas and beam tranesmission lines] Peri~
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(Microwave communication systems)
(Antennas (Electronics))
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